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(54) FIRST WALL OF FUSION REACTOR 

(57)Abstract: 

PURPOSE: To endure high heat load and make the 
improvement of erosionproof characteristic by forming a 
thin film between a metal material and a high melting 
point member and laminating to joint an intermediate 
layer wherein a ratio of components of them changes in 
steps. 

CONSTITUTION: A surface 2 facing a first fusion wall 1 
is formed of a high melting point metal of 3000°C or 
higher, for instance, a thin film 3 of tungsten. A next film 
4 is jointed with the high melting point metal and a 
member material for cooling, for instance, another thin 
film composed of 80% tungsten and 20% copper. In the 
following, components are changed sucessively and a 
film 6 nearest to copper 7 used for a heat tank material 7 

composed of a member material for cooling is jointed with a thin film composed of 40% 
tungsten and 60% copper. In addition, a pipe 8 penetrates the heat tank material 7 and 
cooling water is allowed to flow therein. The relation to a thermal expansion coefficient by the 
copper component in tungsten is linearly proportional. Accordingly, a ratio of the copper 
composition component is inclinedly changed to joint for the purpose of lessening generated 
thermal stress, having a high degree of expansion, fitting a joint face and making possible the 
joint of less defects. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The nuclear fusion reactor first wall characterized by consisting of the structures which above- 
mentioned both component carried out the laminating of the interlayer who changes gradually, and 
joined while being formed with the thin film in the first wall which counters the plasma of a nuclear 
fusion reactor and is installed between the metallic material of this member for first wall cooling, and 
the refractory material with a melting point of 3000 degrees C or more facing said plasma. 
[Claim 2] It is the nuclear fusion reactor first wall according to claim 1 characterized by having formed 
the ingredient facing said plasma with the tungsten, and forming said member for cooling with copper. 
[Claim 3] Said structure is claim 1 characterized by having cut the ingredient by which the laminating 
was carried out to the shape of a rod long to a longitudinal direction in the perpendicular direction to the 
longitudinal direction, having divided into plurality, having carried out laminating junction of this 
divided each class, and being constituted, or a nuclear fusion reactor first wall given in two. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a nuclear fusion reactor first wall, and relates to a 
limiter, a diverter, and a suitable nuclear fusion reactor first wall to improve the heat-resistant impact 
strength of the device which counters the plasma of a blanket especially. 
[0002] 

[Description of the Prior Art] About the first wall of a nuclear fusion reactor, various formation is 
conventionally proposed according to the function of the device in a furnace, and load conditions. 
Moreover, the graphite and carbon carbon fiber composite material which were excellent in high 
temperature strength as what can bear the high thermal stress at the time of a high temperature load as a 
component of a first wall are used, for example, Atomic Energy Society of Japan — by being indicated 
by the page [ 737th ] 33rd volume No. 8 paper [ description ], in the important section, as shown in 
drawing 7 , that by which low attachment was carried out is introduced to the block 14 of the copper 
with which the die-like block 12 with which the part 1 1 which faces the plasma consists of a graphite or 
carbon carbon fiber composite material was formed in the copper pipe 13 for cooling, however, a 
possibility that high thermal stress may occur at the time of a high temperature load, and exfoliation and 
a crack may generate the above-mentioned conventional technique in a low attachment side since the 
differential thermal expansion between the graphite or carbon carbon fiber composite material which 
constitutes block 12, and the copper for cooling is large — ** — there was a problem to say. Moreover, 
there was a problem that a graphite or carbon carbon fiber composite material was not enough in long- 
term use of the erosion to the impact of the particle emitted firom the plasma. 
[0003] Then, that by which the content ratio of Mo was constituted fi-om a composite-construction 
object by which powder molding was carried out through the Cu-Mo alloy layer fi*om which Mo layer 
by the side of the plasma and Cu layer by the side of the copper for cooling changed to the copper side 
for cooling fi-om the plasma side to 100 - 0% by weight % is proposed as indicated by the former, for 
example, JP,60-4050,A. 

[0004] Moreover, to the tungsten member which faces the plasma of powder molding which joined a 
tungsten member and copper section material, and the thing which made the layer of Mo-Cu with many 
copper contents placed between the parts which touch the copper section material for cooling is 
proposed as indicated by JP,60-203436,A. [ content / Mo ] 
[0005] 

[Problem(s) to be Solved by the Invention] Since the melting point formed the fi"ont face facing the 
plasma with the tungsten which mixed Mo or Mo 3000 degrees C or less, as shown in drawing 8 , each 
above-mentioned conventional technique had small strength in high temperature, and when 
reinforcement was small and it applied to a nuclear fusion reactor first wall to the erosion by the 
coUision of the particle emitted from the plasma, it had the problem which cannot be referred to as 
enough to prolonged use. 

[0006] The purpose of this invention bears a high temperature load, and is to offer the nuclear fusion 
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reactor first wall the erosion property by the particle impact fi-om the plasma and whose improvement 

are enabled. 

[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the first wall of the 
nuclear fiision reactor of this invention consists of the structures which above-mentioned both 
component ratio carried out the laminating of the interlay er who changes gradually, and joined while 
being formed with a thin film between the metallic material of this member for first wall cooling, and 
the high-melting member with a melting point of 3000 degrees C or more which faces the plasma. 
[0008] Moreover, the ingredient facing said plasma is formed with a txmgsten, and the member for 
cooling is formed with copper. 

[0009] Moreover, the ingredient and the member for cooling which touch said plasma, and said 
interlayer do a laminating with an infiltration process, and join. 

[0010] Moreover, the ingredient by which the laminating was carried out to the shape of a rod long to a 
longitudinal direction is cut in the perpendicular direction to a longitudinal direction, and said structure 
is divided into plurality, it carries out laminating junction of this divided each class, and is constituted. 
[0011] 

[Fimction] While the first wall of a nuclear fiision reactor arranges a refractory metal with a melting 
point of 3000 degrees C or more which was excellent to the erosion by the collision of the particle to 
which the member which faces the plasma is emitted from the plasma on a front face according to the 
1st invention Since above-mentioned both and a component ratio change to a phase and finally consider 
as the component presentation of the above-mentioned member for cooling while being formed with a 
thin film between this refractory metal and the member for cooling The thermal stress generated 
between the fields and cooling members which counter the plasma can equalize, and thermal stress can 
be reduced, and the reinforcement to erosion can be increased, and durable trouble can be increased. 
[0012] Moreover, since according to the 2nd invention the member which faces the plasma is formed 
with a tungsten and the member for cooling is formed with copper, even if large-sized [ like / the 
strength in high temperature and erosion reinforcement to the plasma are improved, and / the first wall 
of a nuclear fiision reactor ] as compared with Mo of the conventional technique so that clearly from 
said drawing 8 , it can manufacture easily. 

[0013] Moreover, according to the 3rd invention, since the member which faces the plasma, the member 
for cooling, and the interlayer did the laminating with the infiltration process and joined, they can 
prevent the breakaway and the crack between the member which faces the plasma, and the member for 
cooling. 

[0014] Moreover, according to the 4th invention, since each class which the structure cut the member by 
which the laminating was carried out to the shape of a rod long to a longitudinal direction in the 
perpendicular direction to the longitudinal direction, divided it into plurality, and was this divided is 
joined and it is constituted, it becomes unnecessary to prepare the pipe for cooling, and manufacture is 
more easy, and the large-sized structure can be manufactured. 
[0015] 

[Example] Hereafter, drawing 1 thru/or drawing 6 which shows one example of this invention is 
explained. Drawing 1 is the basic block diagram of the nuclear fiision reactor first wall which is one 
example of this invention. As shown in this drawing, as for the front face 2 facing a first wall 1, the 
melting point is formed with the thin film 3 of a refractory metal 3000 degrees C or more, for example, a 
tungsten. The following film 4 is joined [ film 161 nearest to the copper 7 which it is joined tungsten 
80% with the thin film composed in 20% of copper, and a sequential presentation is changed below, and 
is heat tank material with the member ingredient for cooUng ] in the refractory metal and the member 
ingredient for cooling with the thin fihn composed in 60% of copper timgsten 40%. Moreover, a pipe 8 
penetrates in the above-mentioned heat sink material 7, and cooling water 9 flows to the interior. 
Presentation control with a tungsten and copper is the presentation distribution which is known from the 
tungsten and the copper presentation which are shown in drawing 2 , and the relation of distance. 
Moreover, since the relation with the coefficient of thermal expansion by the copper presentation 
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component in a tungsten is proportional linearly as shown in drawing 3 , thermal expansion does not 
produce change rapidly. Therefore, generating thermal stress has high reinforcement to a high 
temperature flux load few, and little good junction of a defect of the concordance of a plane of 
composition is attained more changing a presentation component in inclination and joining it, as shown 
in above-mentioned drawing 2 and drawing 3 . 

[0016] Drawing 4 explains the manufacture approach of a nuclear fusion reactor first wall material 
below. 

[0017] It sinters and a predetermined dimension is processed, after carrying out specified quantity 
mixing of tungsten powder and the copper powder and producing a plate in press working of sheet 
metal, as shown in this drawing, subsequently, a tungsten - ** - the about 0.2mm material of two or 
more sheets into which the copper component was changed ~ producing — them — from order with high 
tungsten concentration — for example If a laminating is carried out to the order of 80% of copper, and 
100% of copper and it joins with an infiltration process at an elevated temperature 60% [ of copper ], 
and tungsten 20% 40% [ of copper ], and tungsten 40% 20% [ of copper ], and tungsten 60% tungsten 
80% tungsten 100% The first wall material which carried out comiform as shown in drawing 5 is made. 
Subsequently, if machining cuts a first wall material in the right-angled direction to a longitudinal 
direction witii a suitable dimension, the first wall for fusion devices will be made, therefore — for 
example, in are comparatively highly precise and producing a certain structure also several m like the 
diver of the nuclear fusion reactor shown in drawing 6 , after producing as for a long time as possible, it 
can manufacture easily by cutting in a suitable dimension by machining. Moreover, since the pipe for 
cooling can also be omitted and junction to the pipe for cooling can also be omitted, manufacture can be 
made easy more. 

[0018] In addition, in the above-mentioned example, although the case where the die length of a first 
wall was long was explained, it is not limited to this, and when die length is short, you may manufacture 
according to a block like the conventional technique. 
[0019] 

[Effect of the Invention] Since this invention is constituted as explained above, effectiveness which is 
indicated below is done so. 

[0020] While the first wall of a nuclear fusion reactor is formed with a thin film between the metallic 
material of this member for first wall cooling, and the refi-actory material with a melting point of 3000 
degrees C or more facing the plasma according to the 1st invention Since it consists of the structures 
which above-mentioned both component ratio carried out the laminating of the interlayer who changes 
gradually, and joined, while equalizing thermal stress and reducing thermal stress, the reinforcement to 
erosion can be increased and a life can be increased. 

[0021] Since according to the 2nd invention the ingredient facing said plasma is formed with a tungsten 
and the member for cooling is formed with copper, the strength in high temperature and erosion 
reinforcement to the plasma are improved, and even if large-sized like a nuclear fusion reactor first wall, 
it can manufacture easily. 

[0022] According to the 3rd invention, since the member which faces the plasma, the member for 
cooling, and the interlayer did the laminating with the infiltration process and joined, they can prevent 
more the breakaway and the crack between the member which faces the plasma, and the member for 
cooling. 

[0023] Since according to the 4th invention cut the ingredient by which the laminating was carried out to 
the shape of a rod long to a longitudinal direction in the structure in the perpendicular direction to a 
longitudinal direction, it divides into plurality, this divided each class is joined and it is constituted, it 
becomes unnecessary to prepare the pipe for cooling, and manufacture can manufacture the easier and 
large-sized structure. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The basic block diagram of the nuclear fusion reactor first wall which is one example of 
this invention. 

[Drawing 2] A tungsten, a copper presentation, and the related Fig. of distance. 

[Drawing 3] The related Fig. of the copper presentation component in a tungsten, and coefficient of 

thermal expansion. 

[Drawing 4] The flow chart which shows the production process of a nuclear fusion reactor first wall. 
[Drawing 5] The perspective view showing the material of a nuclear fusion reactor first wall, 
[Drawing 6] The perspective view showing the diverter which is the device of a nuclear fusion reactor. 
[Drawing 7] The various on-the-strength comparison Figs, of this invention and the former. 
[Drawing 8] The perspective view showing the conventional nuclear fusion reactor first wall. 
[Description of Notations] 

1 [ ~ The laminating thin fihn which consists of a tungsten and copper 7 / - Copper heat sink material, 
8 / - A cooling pipe, 10 / - Diverter plate ] - A nuclear fusion reactor first wall, 2 ~ The field, 3 which 
coimter the 1st wall of a nuclear fusion reactor — A tungsten, 4, 5, 6 
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